,  Now  you  caiy^^^ 
^Tpaint-your  entire'lMS 
application  system. 


The  APS  PROGRAM  EXPRESS  PAINTER  is 
the  latest  fast  track  productivity  breakthrough 
from  SAGE  SOFTWARE,  INC.  It’s  the  fast  and 
easy  way  to  bridge  the  communication  gap  be¬ 
tween  your  business  analysts  and  your  end  users. 

Start  by  having  business  analysts  and  end 
users  work  with  the  PROGRAM  EXPRESS 
PAINTER  to  collect  specifications  through  fill- 
in-the-blank  screens.  Then  let  APS  generate 
prototypes  attd  full-function  DB2,  IMS  and 
CICS  production  systems  automatically. 

Automatically  application  systems. 

Systems  that  contain  single  or  multiple  function 
programs,  or  both.  Automatically  generate 
programs.  Programs  with  flexible  interprogram 
bra^hing  to  communicate  with  single  or  mul¬ 
tiple  screens,  other  programs,  or  subroutines. 
Automatically  generate  data  base  calls.  Calls 
that  process  single  records,  or  pathk  of  segments. 
Sound  complicated?  It’s  not.  Systems  are  built 
and  maintaiiied  at  the  specification  level  u/ithout 
any  coding. 

Sound  powerful?  It  is.  And  the  PROGRAM 
EXPRESS  PAINTER  is  fully  integrated  with 
the  entice  APS  family  of  productivity  tools. 


Sound  Solution?  Absolutely.  Only  APS  offers 
a  comprehensive,  integrated  approach  that 
complements  your  commitment  to  the  IBM 
Development  Center. 

The  PROGRAM  EXPRESS  PAINTER  is 
your  ticket  to  non-stop  productivity.  The  quick¬ 
est  route  yet  to  the  last  line  of  yeur  application 
bacldog. 

To  learn  mote  about  PROGRAM  EXPRESS 
PAINTER  and  other  members  of  the  integrated 
family  of  APS  products,  call  us  toll-free  at 
800-638-8703  or  just  send  in  the  coupon  below. 


fcl  SAGE  SOFrWARE,INC 

MOO  Monroe  Street  •  Rockville.  MD20(152  •  mi2i0-3200  •  H00-6iS-fi70i 


ABOUT  THIS  ISSUE 


ON/mrs'iKiiwiirsr  k 
hbkmenoumitsonwhbie  I 
wuuiieowiiiiaMiiPUTBS.  | 


Like  it  or  not,  the  multi-system  environment 
is  here  to  ststy.  Mam&ames  be  mainfiximes. 
PCs  will  continue  to  proliferate  like  mosquitoes. 
And  user  ne^  will  change  every  day. 

It  is  high  time  somebody  created  a  family  of 
computers  for  an  evolving  mixed-system  envi¬ 
ronment.  The  time  is  now.  The  “somebody” 
isAIiT. 

puter  family  is  among  the  first 


power  across  system  lines, 
from  user  to  user,  desktop  to  department, 
and  department  to  mainframe. 

ATtT’s  3Bs  are  easily  linked  mo  to  IBM* 
mainfr'ames  and  doum  to  any  combinaticHi  of 
terminals,  peripherals,  and  M^DOS**  PCs. 
The  idea  is  to  open  communication  between 


systems— without  forcing  users  to  give  up 
the  ^plications  they  know  and  trust. 

In  most  offices,  the  effect  on  productivity 
is  electric. 


Whether  those  “beads”  are  down  the  hall 
or  an  ocean  away,  AT&T’s  networldiw  tools  can 
swiftly  unite  them  all  into  a  single,  flexible, 
responsive  system. 

WHERE  ME  YOU  Gome? 

AT&T’s  3B  family  was  created  as  a  family  to 
enhance  the  systems  you  have  today,  without 


"THESE  GUYS  THMK  Of  EVERYTHHIG." 

The  SB’s  role  in  a  distributed  data  process¬ 
ing  environment  can  grow  and  change  as  your 
biSiness  evdves.  Fbr  starters,  UNE^  Sy^m 
V  permits  the  same  software  to  run  on  a  vari¬ 
ety  of  machines,  protecting  your  investment 
in  applications  and  user  training. 

On  the  hardware  side,  the  whole  SB  family 
islikeabigsetofbuildingblocks.  Everything 
is  modular.  A  system  of  feature  cards  and 
interfaces  makes  it  easy  to  add  functions  or 
peripherals.  Or  add  users.  Or  boost  perform- 


imposing  limits  on  where  you  can  go  tomorrow. 

Ybu  can  start  with  the  pieces  need  to 

solve  today’s  problem:  linlung  mainframe  and 
desktop,  say;  or  pulling  tpgeUier  a  department. 
As  your  ne^  and  an£itions  change,  so 
can  yoim  system.  AT&T  makes  the  pieces  fit. 

'«)  learn  how  much  we  can  do  for  your  com¬ 
pany  today,  and  how  far  we  can  take  you 
tomorrow,  please  contact  your  AT&T  Account 
Executive,  authorized  supplier,  or  telephone 
1800247-1212. 


ance.  Or  all  of  the  above— in  any  order,  at  your 


ownpace. 

Example:  A  SB  “starter”  system  that  is  cost- 
efficient  for  6  users  can  easily  grow  to  serve  60 
users— and  more— with  the  same  efficiency. 

By  networking  SB  to  SB  you  can  support 
iitausavds  of  users— like  adding  beads  to 
a  string. 


The  right  choice. 


uieArt 

^Visual 

COBOL 


COBOL  programniing  has  just  been  elevated  to  an  art  form  thanks 
to  Visum  COBOL  bom  mbp.  This  comprehensive  COBOL  toiler 
package  gives  you  mainbame  screen  management  capabilities  for 
your  IBM  PC.  As  a  resulL  Visual  COBOL  turns  your  color  display 
into  a  canvas  on  which  you  can  create  professional  data  enuy 
screens  and  a  very  visual  user  inteifoce. 

The  heart  of  Visual  COBOL  is  an  interactive  mask  editor  that 
encourages  an  artistic  approach  to  screen  design.  By  attending 
ANSI  standards  and  providing  foil  text  editing  capabilities,  Vi^ 
COBOL  allows  you  to  createyour  own  masterpiece  using  a  foil 
palette  of  fote^ound  and  backgnHuid  colots.  Vbu  can  easily  move, 
insetL  or  delete  fields;  create  an  unlirnited  hutnber  of  windows; 
even  add  eyecatching  screen  animation.  In  addition.  Visual 

I/O  fidldefinitfoiKbi^  time. 


Once  you  add  the  final  touches  to  your  screen  design,  the 


screen  Ubtaty.  At  the  same  time,  a  WORKING-STORAGE  definition 
is  created  for  your  nusk.  It’s  that  simple. 

Visual  COBOL  ^  you  the  screen  managenmt  capabilities 
you  need  It  can  make  the  difference  between  ordioaty  sobware, 
and  software  that  sells.  Just  as  importanL  Visual  COBOL  increases 
your  productivity  by  sai^  you  valuable  time  in  both  the  design 
and  coding  stags  of  program  devefopmenL  What's  more,  screen 
modifications  can  be  done  without  recompiling  the  program,  so 


maintenance  is  easy. 

In  addition  to  providing  impressive  artistic  capabilitfes,  Visua 
COBOL  also  gives  you  high^eed  native  8066  machine  code,  a 
li^tning  quid  SORT,  extended  CHAlNing  features,  a  new 
interactive  debugger  execution  of  DOS  commands,  multi-keyed 
ISAM  structure,  ANSI  cornpatibility,  GSA  certification,  and  much 
more.  Wtsfons  that  support  XENIX,  UNDC,  and  bofo  the  IBM  atd 
_ wiicA  Novell  networks  are  also  available. 

■  Tb  folly  appreciate  the  screen  management  capab^ 

iKt  ty  ■■■  I  r  Visual  COBOL,  you  must  see  it  on  your  own  PC.  So,  for  a  limited 

tinte  only,  tnbp  is  offering  qualified  COBOL  programmes  the 
(800)  231-6342  opportunitytoreceiwaoomprehensivedemansttationdb^ 

iUustratesthecreativepotentialofthispewetfolooinpilecTbfind 
outifyouqualilyfortfiisoBer,sitrq)lytnailthecouponbelowor 
(800)  3^0-4848  call  nap’s  toll-bee  number 


Please  send  me  more  information  on  - 

mbp  s  Visual  COBOL  compiler  Name 


SOFTWARE  VIEWPOINT 


EDITORIAL 

The  Sad  State 
Of  Operating  Systems 

Software  has  always  lagged  behind  hardware  advances  but 
now  it  appears  to  be  in  a  worse  state  than  ever  before.  This 
can  be  seen  in  what  is  often  termed  "the  sad  state  of  operating 

Some  advances  have  occurred  in  functionality  and  integra¬ 
tion  among  operating  systems  and  a  few  silver  linings  are  ap¬ 
pearing  on  the  cloudy  horizon,  but  for  the  most  part,  operat¬ 
ing  systems  are  not  helping  hardware  fulfill  its  potential. 

Operating  systems  today  consist  of  systems  that  have  come 
out  of  the  data  center  days  or  that -were  once  programmer 
tools  known  for  their  unfriendly  interfaces.  The  Microsoft 
Corp-.  MS-DOS  operating  system  is  far  from  being  a  new  oper¬ 
ating  system  anymore  bemuse  advances  in  hardware  have 
outstripped  it  of  lots  of  its  power.  MS-DOS  is  also  now  ham¬ 
pered  by  being  a  single-u^r  system  in  today's  multiuser 
world.  In  terms  of  new  operaiting  systems,  we  are  still  waiting 
for  MS-DOS  5.0  to  debut,  but  that  eventuality  seems  to  be 
pushed  back  further  and  further. 

Yet  the  operating  system  picture  is  not  all  dark.  Existing 
operating  systems  have  evolved,  merged  and  increased  in  so¬ 
phistication  and  do.  in  fact,  offer  MIS  managers  increased  op 
tions.  Although  many  consider  operating  systems  an  invisible 
part  of  any  system,  it  is  worthwhile  for  MIS  to  take  the  time  to 
study  the  changes  going  on  in  these  engines  that  propel  their 
systems.  Many  operating  systems  offer  functionalities  that 
can  be  used  to  improve  the  advantage  of  existing  equipment. 
It  would  pay  most  MIS  managers  to  become  more  aware  of 
their  advantages  and  disadvantages. 

Many  of  th^  options  and  changes  are  outlined  in  this  is¬ 
sue.  Cobol  is  ^ning  new  muscle,  and  senior  editor  Stan  Kp 
lodziej  delves  into  this  resurgence  in  "Cobol  Shapes  Up."  The 
pros  and  cons  of  merging  different  operating  systems  is  ex¬ 
plored  by  features  editor  Michael  Tucker  in  his  story  “Magnif¬ 
icent  Monsters,  Fbbulous  Hybrids."  And  the  latest  events  in 
the  Unix  world  are  featured  in  our  Special  Section  stories, 
which  include  a  look  at  Unix  and  M&DOS  merge  products 
that  combine  flexibility  and  user-friendliness.  We  also  analyze 
the  problems  with  the  new  Intel  Corp.  80386  machines,  prob¬ 
lems  rooted  in  their  less  capable  operating  systems. 

MIS’s  role  has  been  to  balarKe  technolo^cal  realities  with 
the  demands  from  management  and  clients  for  more  function¬ 
ality.  Until  operating  systems  come  fully  up  to  speed,  MIS  will 
continue  to  juggle  those  elements  in  the  near  future. 


The  Market  Heyday  Of  Operating  Systems  Is  Nearly  Over 


urax 

ing  system  routine  in  which  oivlini 

action  servicing  can  be  prioritized 
Hence,  the  use  of  these  measur 

BACKUP  AND 

ignorant  of  your  operating  syst 
out  of  control  of  your  computer's 
mance  or  being  in  command  of  the 
that  makes  your  computer  work 

SECURITY 

your  operating  system's  potenti: 
merely  need  to  follow  these  steps: 

Jtiyn  l|i|#^DI7l  (PRINT  SPOOLING  AND 

BATCH  lOB SCHEDULING) 

•  Learn  what  information  you 
ating  system  is  capturing  and  % 
could  be  capturing. 

•  Evaluate  this  information  a 

UCONTROL” 

BUY  3  PRODUCTS  IN  1  AND  SAVE  MONEY,  TIME,  AND  HASSLE, 

•  Analyze  this  information  on 
sonaUe.  perio<£c  basis,  and  use  th 
to  direct  your  technical  decisions. 

•  Most  important,  don't  wait  fo 

lO/FOCUS 


MICROS  Fuel  UP 
FOR  386  takeoff 


JY‘THOMAS‘ROBERTS‘ 

^  he  technical  potential  Any  386  system  has  the  poten- 
of  the  80386  micro-  tial  to  recognize  up  to  4C  b^es  of 
processor  is.  in  a  physical  memory  and  64  terabytes 


FAST 

FASTEN 


♦BY*STAN»K0L0DZ1EJ‘ 


or  some  time  now,  Co-  guage  onto  the  new  breed  of  pow- 
bot's  detractors  have  erful  microcomputers  currently 
been  keen  on  painting  appearing  on  the  market, 
the  venerable  comput-  “1  wouldn’t  call  it  a  renaissance 
er  language  as  an  ag-  of  Cobol,”  explains  Larry  Tim¬ 
ing  warrior  ready  to  be  retired.  mins,  a  research  analyst  at  the 

Much  to  the  chagrin  and  sur-  Gartner  Group,  Inc.  in  Stamford, 
prise  of  many,  however.  Cobol  has  Conn.  “Cobol  never  died.  There 
been  busy  pumping  iron  to  get  are  just  so  many  Cobol  applica- 
back  into  shape.  Cobol,  in  fact,  is  tions  out  there  that  are  keeping 
drawing  on  some  major  strengths  other  languages  from  moving  in. 
to  flex  new  muscle  on  several  mar-  and  the  people  who  are  making 
ket  fronts.  the  big  programming  decisions  are 


standard  that  offers  further  ad-  fully  certified,  and  IBM  stopped 
vances  in  Cobol  code  generation.  short  of  using  all  of  the  program- 
Using  both  Cobol  74  and  85  mingenhancements  laid  out  in  Co¬ 
standards  as  touchstones,  a  num-  bol  85. 

ber  of  software  vendors,  such  as  Nonetheless.  VS  Cobol  II  has 
Peat,  Marwick.  Mitchell  &  Co.  become  a  watershed  of  sorts  for 
Catalyst  Group  with  its  Structured  Cobol.  It  represents  IBM’s  faith  in 
Retrofit.  Language  Technology.  Cobol  85  as  an  important  base  for 
Inc.  with  its  Recoder  and  IBM  with  future  mainframe  programming, 
its  Cobol/SF.  have  in  recent  years  It  has  also  given  a  green  light  to 
carved  out  a  growing  client  base  third-party  software  developers  to 
by  supplying  Cobol  retrofit  pack-  use  VS  Cobol  II  and  Cobol  85 
ages  to  larger  mainframe  installa-  compatibility  as  perceived  selling 


COBOL  OUTLOOK 


PCCICS! 


COMPUTERWOWLD 


TECHNOLOGY  TRENDS 


Magnificent  Monsters, 
Fabnlous  Hybrids 

Increasingly,  MIS  officers  are  being  asked  to  join 
Unix  and  IBM’s  proprietary  operating  systems 
into  a  sin^e  supersystem. 


»BY‘MICHAEL‘TUCKER 


Linking  dissimilar  oper¬ 
ating  systems  in  the 
same  data  network 
can  be  one  of  the 
greatest  challenges 
for  MIS  managers  and  one  that  is 
becoming  increasingly  important. 
In  particular.  MIS  is  being  asked 
to  link  Unix-based  computers  with 
IBM  ^sterns. 

Given  a  choice,  MIS  would 
probably  pick  one  operating  sys¬ 
tem  and  stick  with  it  But.  the  sin¬ 
gle  operating  system  option  may 
no  longer  be  the  best  choice  for 
most  large  corporations,  in  this 
age  of  open  systems,  chief  execu¬ 
tives  hunger  for  the  freedom  of 
multivendor  solutions.  But  the  re¬ 
ality  of  corporate  computing  is 
usually  a  collection  of  Unix  sys¬ 
tems  from  assorted  sources  more 
or  less  grafted  onto  an  installed 
base  of  IBM  mainframes,  minicom¬ 
puters  and  Personal  Computers. 
MIS  is  then  expected  to  make  this 
hybrid  work  efficiently. 

As  a  result,  MIS  is  desperately 
seeking  software  that  allows  it  to 
link  Unix  systems  downward  to 
PCs  and  upward  to  mainframes. 
Fortunately,  products  that  allow 
Unix  to  be  linked  with  Microsoft 


Corp.’s  MS-DOS  and  to  IBM’s  VM 
and  MVS  do  exist  today.  Indeed. 
MIS  officers  can  actually  use  such 
products  to  manage  and  control 
personal  computers  and  multiuser 
micros  that  fall  outside  their  tradi¬ 
tional  authority. 

The  problems  of  integrating 
Unix  and  IBM  systems  are,  (5 
course,  actually  part  of  the  larger 
issue  of  open  systems  and  commu¬ 
nications  standards.  As  the  inte¬ 
gration  efforts  of  such  projects  as 
the  Manufacturing  Automation 
Protocol  (HAP)  and  the  Technical 
Office  Protocol  (’TOP)  eventually 
bear  fruit,  the  number  of  Um'x-to- 
IBM  options  open  to  MIS  will  in¬ 
crease  beyond  measure. 

But  we’re  not  there  yet.  Indeed, 
when  Computerworld  Focus  con¬ 
tacted  Boeing  Computer  Services 
Co.  and  General  Motors  Corp. 
about  Unix-to-IBM  links  under 
TOP  and  MAP,  respectively,  both 
pointedly  declined  to  comment. 
Still,  for  at  least  some  situations 
and  some  machines,  products  that 
Join  Unix  to  IBM  systems  are  be¬ 
coming  almost  commonplace. 

The  most  obvious  link  of  oper¬ 
ating  systems  is.  of  course,  the 
connection  between  Unix-based 


departmental  systems  and  the  MS- 
DOS-based  personal  computers  on 
end  users'  desks.  And.  because  it 
is  the  most  obvious  link,  the  mar¬ 
ket  has  produced  quite  a  number 
of  Unix-to-DOS  bridge  products. 

MIS  managers  wishing  to  link 
PCs  directly  with  Unix  systems 
Ciin  exploit  such  products  as  Syn¬ 
chrony  from  Ann  Arbor.  Mich.- 
based  Cosi.  Inc.  Synchrony  allows 
-a  PC  to  operate  as  a  terminal  of  a 
Unix  system,  provides  file  transfer 
between  the  two  systems  and  per¬ 
mits  the  Unix  system  to  execute 
MS-DOS  programs  on  the  PC. 
Synchrony  is  currently  being  re¬ 
marketed  by  AT&T. 

One  Synchrony  user  is  Bell 
South,  a  regional  Bell  operating 
company  in  Atlanta.  Jim  Tambur- 
rino.  Bell  South’s  segment  manag¬ 
er  for  purchasing,  notes:  “I’m  us¬ 
ing  Synchrony  in  a  multimachine 
environment  where  we’ve  got 
dumb  terminals  on  some  desks 
and  PCs  on  others.  All  of  them 
hook  into  a  Unix  departmental 
machine  for  office  automation. 
The  departmental,  machine  then 
hooks  up  to  a  corporate  main- 

Basically.  Tamburrino  says. 


Bell  South  is  using  Synchrony  as  a 
terminal  emulator.  But.  he  adds. 
"It  also  lets  me  unload  some  of  the 
drainage  on  the  departmental  OA 
system.  For  instance,  it  lets  me  get 
the  hea\7  word  processing  users 
off  the  Unix  machine  and  onto 
their  own  PCs." 

For  those  MIS  people  who  need 
to  go  further  and  blend  the  two 
operating  systems  on  a  single  ma¬ 
chine.  a  number  of  options  are 
currently  on  the  market.  Among 
the  most  popular  of  these  is  Multi¬ 
system  Merge  from  Locus  Com¬ 
puting  Corp.  Multisystem  Merge, 
composed  of  Merge  286  and 
Merge  386  products,  is  an  inex¬ 
pensive  and  relatively  undemand¬ 
ing  method  of  joining  MS-DOS 
and  Unix  on  PC  AT-class  ma¬ 
chines.  Multisystem  Merge  allows 
MS-DOS  to  run  as  a  task  under 
Unix.  Files  can  be  transferred  be¬ 
tween  the  two  with  relative  ease, 
and  as  such,  a  Merge-equipped 
machine  can  function  as  a  gateway 
between  a  PC  local-area  network 
(LAN)  and  larger  Unix  systems. 

AT&T  is  one  of  several  firms 
currently  reselling  the  product. 
The  company's  PC  6300  Plus,  for 
instance,  contains  the  product  as 


Ibnmniwmoniing 
you  GouU  be  speaking 
seven  dHleraiU^ 
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Our  tanily  of  true  comiMJers  will  have  your  680X0  Wi 

Unix-based  oonuwter  speaking  COBOL,  C,  PASCAL,  w 
RPGUPLa,  BASIC,  and  FORTRAN  in  the  morning.  ^ 

Not  only  can  your  customers  take  advantage  of  the  power  ' 
of  your  new  systems,  but  they  can  do  it  without  sacrificing 
their  present  scrftware  investment  because  we  conform  to  ANSI 
and  industry  standards.  And  now  we’re  80386  comratible  too. 

Thiiik  of  the  markets  this  will  open  up  for  you.  All  for  less  than 
developing  just  one  conqriler  yourselL 
There’s  a  lot  more  you  should  find  out,  so  do  it  now. 

Well  put  you  on  speaking  terms  with  the  world. 

Langiage  Processors,  Iric.,  400-1  Totten  Pbnd  Road, 
Walthar^MA  02154,  (617)  890-1155.  In* 


COMPUTERWORU) 


TECHNOLOGY  TRENDS 


in  the  SNA  game  is  Communications  So- 


SNA  Distribution  Services  (SNADS)  ar¬ 
chitecture.  A  SNADS  prr^uct  provides 
'  ‘  a  management  w"’ ' 


If  SNA  has  the  advantage  of a  Big  Blue 
blessing,  then  TCP/IP  has  the  moral  fiber 
that  comes  from  a  dedicated  user  group. 


In  technok)^.  the’ advantage  of  Un 


which  MS-DOS  clearly  is  not. 


m.  And.  hybrids  could  be  thi 


MS-DOS  while  making  cei 


_  .  tighth’  integrated  into  hy¬ 
brid  data  networks.  MIS  officers  can  un¬ 
dercut  the  powvr  of  MS-DOS-based. 


DBMS 
And 
4GLs: 


JY*REBECCA«HURST‘ 


Comparing  data  base 
management  systems 
and  fourth-generation 
languages  (4GL)  is 
not  as  easy  as  compar¬ 
ing  apples  and  oranges.  Most 
DBMS  and  4GLs  were  introduced 
in  the  mid-b970s  as  separate  prod¬ 
ucts.  But  unlike  apples  and  or- 
I  anges.  they  have  since  begun 
i  merging  into  a  new  hybrid.  Conse- 
3  quently.  raanyDPandMISprofes- 
«  sionals  find  that  their  attempts  to 
i  distinguish  between  the  products 


are  confusing  at  best. 

Many  DBMS  systems  and  4GLs 
can  serve  overlapping  functions, 
but  they  are  not  entirely  inter¬ 
changeable.  As  a  result,  the  DP 
professional  looking  for  the  right 
software  often  walks  a  tightrope. 
The  4GL-based  products  may  not 
meet  a  corporation’s  needs  for 
complex  file  structures,  backup 
and  recovery.  The  DBMS  may  be 
overkill  for  companies  or  depart¬ 
ments  that  require  simple  data  fil¬ 
ing  systems. 


First  there  were  DBMS  systems 
and  4GLs,  but  DP  and  MIS  manag¬ 
ers  with  DBMS  wanted  an  easier 
way  to  create  data  base  files  and 
applications.  Language  vendors 
responded  by  providing  interfaces 
to  popular  data  bases  and  by  add¬ 
ing  data  base  functions  to  their 
4GL  products.  Spurred  by  the  suc¬ 
cess  of  the  4GL  companies  that 
provided  DBMS  interfaces,  data 
base  vendors  began  introducing 
their  own  4GLs. 

In  fact,  several  vendors  sur¬ 
veyed  by  Compulerworld  Focus 
indicated  that  they  offer  hybrid 
products.  Since  the  1970s,  firms 
such  as  Information  Builders,  Inc. 


and  D&B  Computing  Services  Co. 
have  marketed  software  products 
that  combine  a  4GL  with  data  base 
management  capabilities.  These 
products  have  become  more 
DBMS-like  during  the  years,  ana¬ 
lysts  agree.  Still,  these  tools  also 
work  with  traditional  DBMS  such 
as  Datacom/DB  from  Applied 
Data  Research,  Inc.  and  IDMS/R 
from  Cullinet  Software,  Inc. 

In  turn,  vendors  that  primarily 
supply  traditional  DBMS  indicate 
that  they  have  introduced  4GLs  or 
even  combination  DBMS/4CL 
products.  For  example,  ADS/On- 
line  is  Cullinet’s  4GL  offering. 
Products  such  as  Unify  Corp.’s 


Splitting 

.^The 
Diiierence 


e  combination  offer- 
iformation  Builder’s 
iB’s  Nomad2.  Then, 
:h  as  Informix  Soft- 
iiide  4GLs  layered  on 
ta  base  engines, 
e  resulting  products 
similar,  and 


differences  and  opti- 
been  a  problem  for 
dors  alike.  The  con- 
:ious  circle,  accord- 
slchiorre,  a  software 
apro  Research  Corp. 
.J.  “Vendors  aren’t 
.jere  they  are  going, 
ying  to  cover  all  the 
Melchiorre  explains. 


“Customers  aren’t  sure  whether  a 
4GL  is  a  language  or  a  4GL 
DBMS.” 

However,  there  are  distinct 
characteristics  between  4GLs  and 
DBMS,  several  analysts  agree.  By 
using  these  to  identify  the  prod¬ 
ucts  and  their  strengths.  DP  man¬ 
agers  can  examine  which  type  of 
software  is  most  likely  to  meet 
their  needs. 

In  defining  programming  lan¬ 
guages.  many  analysts  eschew  the 
term  “fourth  generation."  Some 
languages  are  more  fourth  gener¬ 
ation  than  others.  Melchiorre 
says.  According  to  Shaku  Atre. 
president  of  Atre  Consultants  in 


Rye.  N.Y.,  no  true  ACL  yet  exists. 
However,  like  Melchiorre.  Atre 
says  she  believes  that  some  lan¬ 
guages  have  more  fourth-genera¬ 
tion  qualities  than  others,  and  she 
has  devised  a  point  scale  running- 
between  3.0  and  4.0  to' explain 
how  closely  products  approach  a 
fourth-generation  status. 

Beginning  with  the  general  pre¬ 
mise  that  languages  like  Cobol 
and  PL/I  represent  third-genera¬ 
tion  technology.  Atre  rates  the  on¬ 
line  application  development  lan¬ 
guage  for  IBM’s  IMS  data  base  a 
3.25.  Software  AG  of  North  Amer¬ 
ica.  Inc.’s  Natural.  Applied  Data 
Research.  Inc.’s  Ideal  and  Cincom 


Systems.  Inc.’s  Mantis  fall  into  the. 
3.5  group  of  languages.  Products 
such  as  On-Line  ^ftware  Interna¬ 
tional.  Inc.  Ramis  11.  Information 
Builders  Focus  and  D&B  Comput¬ 
ing  Nomad2.  often  referred  lo  as 
ACL  data  bases,  are  part  of  the 
3.75  language  group.  Atre  says. 

One  quality  of  most  4GL.s  is  that 
they  take  on  the  characteristics  of 
data  bases.  Even  so.  4GLs  are  .still 
languages,  analysts  agree.  "The 
emphasis  of  4GLs  is  on  manipulat¬ 
ing  language. "  explains  Herb 
Gepner.  a  senior  associate  at  I  tala- 
pro.  A  4GL  is  a  language  proce.s- 
sor  that  interprets  English  lan¬ 
guage  statements  into  commands. 
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The  new  wave  of  mi¬ 
croprocessors  has  left 
in  its  wake  added  . 
power  in  personal 
computer  hardware. 
Many  PCs  are  unable  to  take 
advantage  of  these  more  powerful 
chips  because  of  limitations  in 
today's  standard  operating  sys¬ 
tems.  MIS  and  users  must  look 
for  a  solution  to  bring  the  force 
of  the  new  generation  of  PCs  to 
desktops. 

The  operating  system  level  is 
ripe  for  change.  The  first  version 
of  Microsoft  Corp.’s  MS-DOS  was 
essentially  an  upwardly  compati¬ 
ble.  16-bit  version  of  Digital  Re¬ 
search,  Inc.’s  CP/M,  the  de  facto 
standard  operating  system  for  8- 
bit  microcomputers.  That  was 
good  for  the  first  IBM  Personal 
Computer,  based  on  the  Intel 
Corp.  8088  8-bit  chip  that  looked 
and  performed  like  a  16-bit  ma- 

However,  more  powerful  mem¬ 
bers  of  Intel’s  chip  family  have 
pushed  the  power  of  hardware  far 
beyond  the  capabilities  of  MS- 
DOS.  New  operating  system  fea¬ 
tures  are  required  to  harness  that 


power.  This  is  especially  true  of 
the  recent  wave  of  Intel  80386- 
based  machines,  the  first  of 
which,  the  Compaq  Computer 
Corp.  Deskpro  386.  was  joitied  by 
almost  20  other  .products  at  Com¬ 
dex/Fall  ’86  in  Las  Vegas. 

For  the  time  being,  many  of 
these  vendors  are  planning  to  of¬ 
fer  Microsoft’s  Xenix  System  V, 
an  enhanced  version  of  AT&T’s 
Unix  System  V.  These  companies 
need  the  Xenix  option  because 
they  realize  that  the  benefits  of 
running  MS-DOS  on  a  386-based 
machine  are  dubious.  Moreover, 
MS-DOS  is  incapable  in  its  cur¬ 
rent  form  of  taking  advantage  of 
some  of  the  advanced  hardware 
features  of  the  386.  such  as  ex¬ 
tended  real  and  virtual  memory 
and  virtual  8086  modes.  In  short, 
there  is  a  strategic  and.  some 
might  say.  critical,  operating  sys¬ 
tem  gap  between  current-genera¬ 
tion  PCs  based  on  8088  and 
80286  chips  and  next-generation 
PCs  based  on  the  386  chip. 

Unix  is  not  without  its  draw¬ 
backs  —  it  does  not  run  any 
popular  PC-based  applications 
software  programs  such  as  Lotus  | 


Development  Corp.  1-2-3,  Micro¬ 
soft  Word  and  Multiplan  and 
more.  It  is.  however,  fully  capable 
of  taking  advantage  of  some  of 
the  very  same  386  features  MS- 
DOS  is  not.  such  as  large  memo¬ 
ries,  both  real  and  ithagined  (or 
virtual). 

There  is  a  third  option,  one 
that  is  gaining  more  and  more 
credence  every  day.  That  is.  why 
not  unite  MS-DOS  and  Unix  into 
a  single  operating  environment? 

Such  a  merger  seems  natural. 
After  all,  each  offers  many  of  the 
capabilities  that  the  other  sorely 
lacks.  From  its  inception.  MS- 
DOS  was  and  is  a  fairly  base-level, 
single-user,  single-tasking  operat¬ 
ing  system  for  PCs.  In  contrast.  ' 
Unix  was  intended  from  the  start 
to  be  multiuser  and  multitasking 
with  strong  integrated  network¬ 
ing  capabilities. 

The  first  products  that  sought 
to  marry  the  MS-DOS  and  Unix 
worlds  came  on  the  market  long 
before  the  Intel  386  chip,  before 
even  the  general  availability  of  PC 
AT  clones  based  on  the  286  mi¬ 
croprocessor.  In  large  part,  these 
products  were  part  of  an  offensive 


strategy,  a  means  of  positioning 
Unix  systems  as  coexisting  rather 
than  rivaling  MS-DOS  systems 
while  opening  up  new  horizons  to 
MS-DOS  users  —  more  powerful 
processors,  more  main  memory, 
larger  disk  capacities,  network¬ 
ing.  file  and  disk  sharing  and 
electronic  mail  between  previous¬ 
ly  stand-alone  systems.  In  other 
words,  some  clever  marketeers 
had  devised  a  way  they  thought 
they  could  sneak  Unjx  systems  in 
through  the  back  door. 

These  eariiest  MS-IX)S-to-Unix 
bridge  products  keyed  in  on  one 
strategic  flaw  in  the  PC  market: 
the  lack  of  viable  networking 
.standards  and  options.  The  earli¬ 
est  MS-DOS  'Unix  bridge  prod¬ 
ucts.  which  began  appearing  in 
the  early  ’SOs.  sought  to  tic 
stand-alone  PCs  together  in  .star- 
like.  local-area  netwxirks  (LAN)  in 
which  either  a  Unix-based  super¬ 
micro  or  mini  served  as  a  central 
file  server.  Not  a  bad  positioning, 
considering  the  confused  and  un¬ 
certain  slate  of  PC  nelwirkb  at 
the  time.  -Many  users  hesitated  to 
commit  to  these  products  even 
though  they  needed  to  share  data 
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It  is  Unix  users  who  want  access  to  MS-DOS 
applications  and  not  MS-DOS  users  that 
want  rr  iliitasking  who  are  driving  the  MS- 
DOS/Unix  merger. 


W'cated  MS-DOS/Unix  products 
abk.  Merge  286  and  Merge  386, 
h  enable  MS-DOS  applications  to 
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proponents  of  fault-tolerant  sys¬ 
tems.  In  the  last  20  years,  user 
expectations  of  computers  have 
increased.  Batch  processing  used 
to  meet  most  users’  needs,  but 
the  advent  of  enhanced  communi¬ 
cations  and  the  accompanying 
“Instant  Information  Age"  have 
created  a  large  market  for  on-line 
transaction  processing  (OLTP).  In 
turn,  the  increasing  need  for  in¬ 
stantaneous  data  integrity  in 
OLTP  has  spawned  the  need  for 
fault-tolerant  systems. 

Currently,  a  surprisingly  small 
percentage  of  OLTP  nee^  are 
fulfilled  ^  fauh-tolerant  systems. 
Of  an  OLTP  market  estimated  by 
many  at  $30  billion  annually, 
only  5%  to  10%  has  been  cap¬ 
ture  by  the  fault-tolerant  ven¬ 
dors;  the  rest  belongs  to  tradi¬ 
tional  hardware  ven^rs  such  as 
IBM,  Digital  Ecpiipment  Corp. 
and  Prime  Computer.  Inc.  Of  the 
approximately  $2.5  billion  to  $3 


billion  fault-tolerant  market,  a  re¬ 
ported  $1  billion  belongs  to  the 
fault-tolerant  hardware  vendors 
—  Tandem  Computers,  Inc., 
Stratus  Computer.  Inc..  Tolerant 
Systems,  Inc.,  Sequoia  Systems. 
Inc.  and  others. 

The  remaining  $1.5  billion  to 
$2  billion  is  attributed  to  systems 
houses  and  value-added  resellers 
(VAR),  which  are  enhancing  fault- 
tolerant  machines  and  even  creat¬ 
ing  new  fault-tolerant  machines 
by  pairing  computers  such  as 
DEC  PDP-1  Is  and  writing  cus- 
1  tom  software. 

Have  user  demands  of  verKlor 
independetKe  guided  the  OLTP 
and  fault-tolerant  markets  solidly 
to  Unix?  Not  exactly.  Of  the  $1 
billion  hardware  veridor  segment 
of  the  fault-tolerant  market,  an 
estimated  9%  to  12%,  or  $90 
million  to  $120  million,  belongs 
to  Unix  fault-tolerant  vendors. 
This  represents  0.3%  to  0.4%  of 
the  toUl  OLTP  market. 

To  determine  the  suitability  or 
viability  of  Unix  in  fault-tolerant 
systems,  first  consider  the  attri¬ 
butes  and  uses  of  fault-tolerant 
computers.  These  computers 


were  designed  with  redundant 
hardware,  which  provides  backup 
for  every  component  whose  fail¬ 
ure  could  cause  the  system  to 


has  failed  and  activating  backup. 

To  date,  the  area  of  demand  for 
fault-tolerant  systems  has  been 
transaction-based,  time-critical 
applications.  The  systems'  areas 
of  use  include  finance,  airlines, 
telecommunications,  retail  point 
of  sale  (POS),  govemment/de- 
fense  and  manufacturing.  Data 
base  integrity  as  well  as  reliable, 
speedy  data  communications  that 


be  a  case  of  jamming  square  pegs 
into  round  holes.  Unix  is  deemed 
unsuitable  for  fault  tolerance  for 
a  multitude  of  reasons.  The  most 
frequently  mentioned  problem  is 
its  reput^  habit  of  whimsically 
dropping  files  —  not  an  insignifi- 


terminal  handling.  Transaction 
processors,  including  fault-toler¬ 
ant  systems,  generally  use  IBM 
3270  terminals.  Unix  was  built 
for  one-character-at-a-time  L  0 
over  asynchronous  lines  and. 
therefore,  does  not  provide  robust 
support  for  these  block-mode  de¬ 
vices.  While  these  criticisms  are 
reasonable,  none  of  them  pre¬ 
cludes  an  internal  architectural 
change  to  Unix  to  make  better 
use  of  fault-tolerant  hardware. 

The  approach  of  Tolerant  Sys- 


files  would  not  be  lost  in  case  of  a 
power  failure.  The  firm  adapted 
Unix's  file  system  by  adding  be¬ 
gin  end  transaction  markers 


create  Unix  fault-tolerant  systems,  an 

ff 

Likened  to  the 
user  demand  for 
local-area 
networks  several 
years  ago,  interest 
infault-tolerant 
systems  is 
beginning  to 
accelerate. 

I^UnixwSons  are  produced.  Cooipa- 


ff 

Several  traditional 
vendors  are 
itching  to  join  the 
fault-tolerant  fray 
on  their  own  or 
more  likely  with 
the  help  of  the 
young,  fault- 
tolerant  vendors. 
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Unix  Meets 
Users’ 

Needs 


1  -BY-REBECCA-HURST- 

A  group  of  multipro- 

VA  cessor  Unix  comput- 

service  dispatches. 

Parallel  processing  computers 

broader  decision  to  base  their  en¬ 
tire  industry 

Unix  in  order  to  avoid  rewriting 
their  software  in  the  future. 

patchwork  quilt. 

purchase  these  systems  are  often 

from  Motorola,  Inc.  and  National 

who  recently  spoke  with  Compu- 

pieces  bear  little  resemblance  to 

opers  looking  for  a  teter  way  to 

Ethernet  and  Intel '^rp.  Multi- 

lottery  business,  an  animal  toxic 

form  patterns. 

This  variety  stems  from  the 

puters  also  offer  developers 
greater  flexibility  in  their  pro- 

facturers  sec  are  lower  develop¬ 
ment  and  production  costs  and 

search  labs.  Together,  they  re¬ 
flect  the  variety  of  purposes  and 

many  different  purposes  that  mul¬ 
tiprocessor  computers  can  serve. 

gram  design  because  users  can 
write  code  that  is  optimized  for 

flexibility. 

As  a  result,  many  users  end  up 

reasons  for  choosing  fault-toler¬ 
ant  or  parallel  processing  sys- 

are  designed  as  fault-tolerard  sys¬ 
tems  in  which  the  multiple  pro- 

Technical  experts  are  not  the 

Among  businesses  that  reqdjie 
the  specific  functions  of  a  parallel 

relative  importance  of  Unix  in  dif¬ 
ferent  applications. 

cessors  perform  redundant  tasks. 
Others  are  parallel  computers 

only  users  of  parallel  computers, 
though.  Some  general-purpose 

or  fault-tolerant  computer,  Unix 
is  simply  the  operating  system 

Much  like  banks,  companies 
that  provide  lottery  services  rely 

or  parts  of  a  program  simulta- 

multiprocessor  systems  over  con- 

Other  users  purchase  their  com- 

They  face  a  credibility  loss  among 

Fault-tolerant  systems  are  of¬ 
ten  employed  in  matters  of  life 

even  sequential  applications  can 
be  distributed  across  several  pro¬ 

tern.  For  them,  the  appfications 
are  critical,  and  they  may  not 

cial  penalities  should  their  sys¬ 
tems  fail.  For  example,  a  lottery 

and  money.  The  most  common 
use  of  these  systems  is  on-line 

cessors.  The  result,  users  say,  is  a 
marked  increase  in  price/perfor- 

even  be  aware  of  the  operating 

supplier  could  be  fined  $10,000 
for  every  minute  of  downtime. 

banks,  but  other  businesses  that 
need  fault-tolerant  OLTP  com¬ 

Many  multiprocessing  comput¬ 
ers  introduced  in  the  past  few 

Unix-based  multiprocessor  sys¬ 
tem  commonly  give  one  of  two 

says  Steven  Greenfield,  vice-presi¬ 
dent  of  on-line  systems  for  &ien- 
tific  Games.  Inc.  "We're  required 

puters  include  those  in  the  gam¬ 
ing  and  wagering  market.  These 

years,  both  parallel  processing 
and  fault  tolerant,  run  the  Unix 

reasons.  Some  users  want  to  pre¬ 
serve  applications  already  run- 

to  carry  liability  limits  of  up  to 
$25  million."  he  adds. 

essential  for  critical  applications 

Unix,  in  fact,  has  been  largely  a 

Unix  users  state  that  th^  had  to 

Scientific  Games,  based  in  Nor- 
cross.  Ga..  is  a  wholly  owned 

flights,  hospitals  and  emergency 

dors.  For  them.  Unix  is  part  of  a 

new  computer  system  and  chose 

Corp.  and  the  leading  supplier  of 
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Secrets  Of  Survival 
For  Alternate  Sj^tems 


BY»MICHAEL»TUCKER 


OK.  all  the  operating 
system  questions 
are  answer^,  right? 
We  know  now  that 
basically  there  are 
only  a  couple  of  operating  systems 
in  the  whole  wide  world.  Things 
have  pretty  much  boiled  down  to 
AT&T  UnW  System  V,  or  one  of 
IBM’s  systems  or  maybe  one  of  the 
proprietary  solutions.  That’s  it 
The  whole  ball  of  wax.  Right? 
Wrong. 

For  some  MIS  departments,  op¬ 
erating  systems  remain  very  much 


operating  system  that  would  take 
data  management  as  one  of  its  un¬ 
derlying  principles,  rather  in  the 


retained  both  users  and  market 
position.  Indeed,  in  combination 
with  the  new.  32-bit  microcomput¬ 
ers.  these  other  operating  systems 
could  become  the  most  important 
weapons  by  which  MIS  finally 
gains  control  of  personal  comput- 

Consider  Pick,  from  Pick  Sys¬ 
tems  headquartered  in  Irvine. 
Calif.  Pick  is  the  brainchild  of  the 
colorful  Richard  Pick,  who  put 
down  the  foundations  of  his  sys¬ 
tem  with  colleague  Don  Nelson 
during  the  late  1960s  when  the 
two  men  had  been  asked  to  devel¬ 
op  a  data  management  facility  for 
the  U.S.  Army.  Intrigued  by  the 
H  problems  of  information  manage- 


used  for  software  development. 

The  result,  by  the  early  1970s. 
was  the  Pick  System,  an  operating 
system  tailor-made  for  multiuser 
business  applications.  It  is  a  sim¬ 
ple.  direct  and  focused  system:  it  is 
meant  for  the  business  user,  not 
the  programmer.  The  Pick  System 
offers  a  built-in  data  base,  a  built- 
in  programming  language  (a  Basic 
variant  with  an  English-like  vo¬ 
cabulary  and  syntax)  and  an  al¬ 
most  fanatic  degree  of  standard- 


ual.  and  Pick,  the  man,  has  fought 
to  give  Pick,  the  system,  a  level  of 
purity  unmatched  in  operatfng 
systems.  Every  oite  of  the  estimat¬ 
ed  25,000  authorized  installed 
minicomputer  and  mainframe  Pick 
installations  and  the  unknown 
number  of  Pick-based  IBM  Per¬ 
sonal  Computer  installations  look 
pretty  much  the  same  to  both  pro¬ 
grammers  and  applications. 

For  a  brief  period  in  the  1970s. 
it  seemed  that  Pick  would  emerge 
as  the  generic  operating  system 


widely  remarketed  under  various 
names  as  the  operating  system  m 
several  brands  of  minis  —  for  in¬ 
stance.  Microdata,  now  McDonnell 
Douglas  Computer  Systems  Co., 
located  in  Irvine,  packaged  it  un¬ 
der  the  pame  Reality.  In  the  pro¬ 
cess.  Pide  became  the  darling  of 
those  value-added  resellers  that 
were  depending  on  minis  to  get 
their  products  to  market.  This 
passionate  affair  was  blessed  with 
issue  on  a  grand  scale,  and  the 
number  of  vertical  market  applica¬ 
tions  running  on  Pick  now  ex¬ 
ceeds  3.000.  Perhaps  only  Micro¬ 
soft  Corp.'s  MS-DOS  can  boast  a 
more  energetic  following  of  inde¬ 
pendent  software  developers. 

Perhaps  the  fact  that  Pick  did 
not  become  the  MIS  standard  was 
an  accident  or  a  mugging  of  histo¬ 
ry.  The  system  was  sandbagged 
from  two  directions.  On  the  tech¬ 
nological  side,  the  microcomputer 
boom  in  the  late  1970s  and  early 
1980s  seriously  damaged  Pick’s 
traditional,  mini-based  market. 
Fortunately  for  Pick,  its  vendor 
was  able  to  address  this  issue,  and 


marketing  side  of  Pick’s  problems. 


university  labs  as  a  "commercial" 
product  in  the  early  1980s.  If  soft¬ 
ware  were  sold  on  technical  merit 
alone.  Pick  probably  could  have 
met  the  Unix  threat  with  relatively 
little  loss  of  blood.  But,  Unix’s  his¬ 
tory  and  widespread  university  use 
made  Unix  tremendously  popular 
with  programmers.  Unix  had  an 
elan  that  Pick  could  not  match. 

More  importantly.  Unix  had  as 
its  patron  AT&T,  one  of  the  most 
powerful  corporations  in  the 
world:  Pick  could  claim  only  Pick 
Systems  and  a  handful  of  users. 

The  low  point  for  Pick  came 
somewhere  around  1983.  Ana- 


death.  Perhaps  historians  would 
keep  Pick  source  code  about  as  a 
museum  case  example  of  a  loser  In 
a  great  Darwinian  competition. 

By  1985.  it  was  clear  that  Pick 
was  anything  but  extinct.  Up¬ 
grades  of  the  product  had  pro¬ 
duced  true  multitasking  versions, 
and  it  had  been  ported  to  still  more 


heavyweights  as  General  Autom 
tion.  Inc..  Fujitsu  America.  Im 
Nixdorf  Computer  Corp..  Prir 
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DEC  Extends  Vaxcluster  I  Locus  Adds  Merge  386  To  Line 


Treats  Vaxstation, 
MicrovaxAsUnit 


Asaitsult.  OECcbimed.  usereofthc  SANTA  MONICA.  Calif.  —  Locus  Com-  apoUcaUon  program  wtihin  il. 
company's  All-ln-l  integrated  office  sys-  puting  Corp.  has  added  Merge  386  to  its  In  the  Merge  386  product.  MS-DOS 
lem.  the  Vacset  integrated  software  de-  line  ol  Merge  operating  environment  runs  as  a  task  under  Unix,  so  users  can 
velopment  environment  and  the  EOCS  products,  which  include  Merge  286  and  execute  several  MS-DOS  and  Unix  tasks 
engineering  information  management  AT&T's  Simul-Task  for  the  AT&T  1^-  simultaneously.  Because  Merge  386  con- 
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Convergent  Technologies  Announces  The  386  Ngen  Workstation 


Gould:  One-slop  UNDTshopping 


Lotus  Unveils 
Updated 
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CALENDAR 

14.  Pirk  City.  Utah  —  C«»ed-  Feb.  3-5.  San  Francisco  —  DtU  Bm«:  A 


_  Contact;  Technology 

the  BOCs  and  IBM.  Also  being  held  Transfer  InstHute.  741  Tenth  St..  SanU 
Mareh  19-M.  Chicago.  Contact  Tele-  Monica.  CaUf.  90402. 
strategies.  Inc..  P.O.  Boa  811.  McLean, 


^22101. 

14-16.  Dallas  — 


in  Francisco  —  Data  Net- 


Contact  Techrwiogy  Transfer 
Uaa  ud  DaU  RcaiMnca  DrrdogMH.  insUtute.  741  Tenth  St.,  Santa  Monica. 
Abo  being  held  April  27-29.  New  York.  Calil.  90402. 

Contact  Software  Institute  of  America. 

Inc..  8  Windsor  St..  Andover,  Mass.  Feb.  5-6.  Br^on  —  An  Intensive  Intio- 
01810.  dncUnn 


1.  14-16,  S 


s.  19-20,  P 


b.  12-13.  De- 


CianUcs’S?.  Contact  Frosts  Sullivan,  Contact;  Data-Tech  Institute.  P 
Inc.,  106  Fulton  St.,  New  York.  N.Y.  2429.  Lakeview  Plaza,  CKfto 
07015. 


Mass.  01810. 

Jan.  22-23.  Boston  -  The  IBM  PC  XT/ 

AT  «  CinpilMer  NaaWsIng  Their  Feb.  9-10,  St  Uub  -  Impltml^iy 
IMenliaL  Abo  being  held  Jan.  29-30.  LairCsat  CADD.  Abo  being  held  Feb. 
Orlando.  Fb.;  Feb.  9-10,  San  Diego;  and  12-13,  Washington.  D.C.;  April  27-28. 
Feb.  26-27.  Vtehrngton.  D.C.  Contact  Cleveland;  April  30  to  May  1.  Chicago; 
Software  Iristttule  of  America.  Inc..  8  and  June  ' 

Windsor  St.  Andover.  Mass.  01810. 


n  Marketing  &  M 


Box  3412.  McLean,  lb.  22103. 

York  —  Csapnier 

•87.  Contact  Exhi-  Feb.  9-11.  Bo  • 


OO.W  Greensboro  Drive.  PC.  Contact;  Technology  Transfer  Insti- 

McLean.  Va.  22102.  tute,  741  Tenth  St..  SanU  Monica.  CaKf. 

90402. 

Jan.  28-31,  San  Francisco  —  The  Sey 

hoU  Gtaep'e  Ceafereace  oa  Deaktap  Feb.  9-12.  Washington  D.C  —  CoMn- 

132.  20695  Western  Ave..  sWaa.  Contact  CommunicaUon  Net- 
if.  90501.  works.  Box  9171. 375  Cochituate  Road. 

Framingham,  Mass.  01701. 

Fbb.  2-5.  Dallas  —  Software  Treads  fer 

EiecativePlaaaia<aBdStiatag3r.Con-  Feb,  9-12.  Chicago  —  Sapeieompaters 
tact  Digital  Consulting  Associates,  and  A1  NachJaes.  Contact  Technology 
Inc..  6  Windsor  St,  Andover.  Mass.  Transfer  Institute.  741  Tenth  St,  SanU 
01810.  Monica.  Calif.  90402. 
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